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Effect of local application of the antimicrobial peptide IB-367 
on the incidence and severity of oral mucositis in hamsters. 

Loury D, Embree XR, Steinberg DA, Sonis ST, Fiddes JC. 

IntraBiotics Pharmaceuticals, Inc., Mountain View, Calif 94043-1833, USA. 

OBJECTIVE: The purpose of this animal study was to determine whether 
IB-367, an antimicrobial peptide, is able to ameliorate oral mucositis by 
reducing microflora densities on the mucosal surfaces of the mouth. STUDY 
DESIGN: Oral mucositis was induced in hamsters by intraperitoneal injection 
of 5-fluorouracil followed by superficial abrasion of the buccal mucosa. A 
test formulation was applied topically to the buccal mucosa 5 or 6 times per 
day starting 6 to 8 hours before abrasion. RESULTS: Mucositis scores were 
significantly lower (P < .05) in hamsters given formulations containing 0.5 or 
2.0 mg/mL of IB-367 than in placebo-treated controls. Treatment with 
IB-367 produced a more than 100-fold reduction in oral microflora densities. 
In a second experiment, treatment of hamsters with a formulation containing 
IB-367 at 0.12, 0.5 or 2.0 mg/mL resulted in a dose-dependent reduction in 
mucositis severity. CONCLUSION: The results indicate that reduction of 
local microflora densities through use of IB-367 may improve clinical 
outcomes in patients at risk for the development of oral mucositis. 

PMID: 10348510 [PubMed - indexed for MEDLINE] 
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pulmonary resection for non-small cell lung cancer, stage I, II, 
and IIIA. 
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STUDY OBJECTIVES: Staging and classification in lung cancer are 
important for both patient management and clinical research. Results of 
survival after resection in patients with primary non-small cell lung cancer 
(NSCLC) are analyzed in order to validate recent refinements of the staging 
system. DESIGN: Retrospective study; period from 1970 to 1992; follow-up 
> or = 5 years. PATIENTS: A total of 2,361 previously untreated patients 
who underwent resection for stage I, II, or IIIA primary NSCLC. 
MEASUREMENTS: Survival was estimated fi-om the date of operation 
using the Kaplan-Meier survival analysis method. Deaths within 30 days of 
operation were excluded. Survival comparisons of different 
surgical-pathologic TNM classification (based on pathologic examination of 
resected specimens) as well as further discriminative factors were analyzed 
by log-rank test. RESULTS: Postoperative death occurred in 3.9% of 
patients. For survival analyses, 2,263 patients were included. The overall 
5-year survival was 937/2,263 (41 .4%). Five-year survival in stage lA was 
255/404 (63%); in stage IB, 367/797 (46%); in stage IIA, 43/83 (52%); in 
stage im, 210/642 (33%); and in stage IIIA, 63/337 (19%). No significant 
difference in survival was demonstrated between stages IB and IIA. Until 4 
years after surgery, age at operation did not influence survival; after 5 years, 
patients > 65 years old had a significantly lower survival. CONCLUSION: 
The TNM staging system accurately reflects the prognosis in primary 
NSCLC, but some stage definitions can be discussed. Despite the fact that 
the staging system is built on clinical data, the present analysis, which 
includes postsurgical data, confirms the similar survival of patients with 
T2N0M0 and TINIMO, These results also stress the use of two separate 
substages, especially because these patients are offered surgery when 
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Prognostic Assessment of 2,361 
Patients Who Underwent Pulmonary 
Resection for Non-small Cell Lung 
Cancer, Stage I, II, and IIIA* 

Marcel Tk M. van Rem, MD; Aart Brutel de la Riviere, MD, PhD, FCC?; 
Ham K J, Elhers, MD, PhD; and Jules M. M, van den Bosch, MD, PhD, FCCP 



Study objectives: Staging and classification in lung cancer are important for both patient 
management and clinical research. Results of survival after resection in patients with primary 
non-small cell lung cancer (NSCLC) are analyzed in order to validate recent refinements of the 
staging system. 

Design: Retrospective study; period from 1970 to 1992; follow*up ^ 5 years. 

Patients: A total of 2,361 previously untreated patients who underwent resection for stage I, II, 

or IIIA primaiy NSCLC. 

Measurements: Survival was estimated from the date of operation using the Kaplan-Meier survival 
analysis method. Deaths within 30 days of operation were excluded. Survival comparisons of 
different surgical-pathologic TNM classification (based on pathologic examination of resected 
specimens) as well as further discriminative factors were analyzed by log-rank test. 
Results: Postoperative death occurred in 3.9% of patients. For survival analyses, 2,263 patients 
were included. The overall 5-year survival was 937/2,263 (41.4%). Five-year survival in stage lA 
was 255/404 (63%); in stage IB, 367/797 (46%); in stage IIA, 43/83 (52%); in stage IIB, 210/642 
(33%); and in stage IIIA, 63/337 (19%). No significant difference in survival was demonstrated 
between stages IB and IIA. Until 4 years after surgery, age at operation did not influence survival; 
after 5 years, patients > 65 years old had a significantly lower survival. 

Conclusion: The TNM staging system accurately reflects the prognosis in primary NSCLC, but 
some stage definitions can be discussed. Despite the fact that the staging system is built on clinical 
data, the present analysis, which includes postsurgical data, confirms the similar survival of 
patients with T2N0M0 and TINIMO. These results also stress the use of two separate substages, 
especially because these patients are offered surgery when possible. 

(CHEST 2000; 117:374 -379) 

Key words: lung neoplasm; neoplaiin staging; non-small cell lung carcinoma; prognosis; pulmonary surgical procedures 

Abbreviations: NSCLC = non-small cell lung carcinoma; pTNM = siu-gical-pathologic TNM classification (estimate of 
disease extent based on pathologic examination of resected specimens) 



C *^^gi^g classification in lung cancer are impor- 
^ tant for both patient management and cHnical 
research. Recently, the staging system for lung 
cancer was updated and refined based on clinical 
data.2 Patients with non-small cell lung carcinoma 
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(NSCLC) and limited disease are offered surgery 
when possible, and postsurgical data also support the 
revised staging system.^ 

Our own data from patients who underwent sur- 
gery are comparable in numbers as well as in 
follow-up to those recently presented,^ so we ana- 
lyzed them for validation. Adherence to the new 
system is important because many new treatment 
modahties have been proposed recently. These new 
strategies may improve survival, but this can only be 
determined properly if the new staging system is 
generally accepted and based on large numbers of 
patients. 

We present in this study our results of survival 
after lung resection in patients with primary non- 



374 



Clinical Investigations 



small cell lung cancer in stages I, II, and IIIA, in 
order to discuss the recent refinements of the staging 
system 2 



Materials and Methods 

From 1970 through 1992, 2 J99 patients underwent surgery for 
NSCLC, 2,559 of whom underwent resection. Of this latter 
group, 2,361 patients underwent resection for stage I, II, or IIIA 
primary NSCLC. ^ None of the patients had received previous 
treatment for NSCIjC. Staging definitions for the T (primary 
tumor), N (regional lyinph nodes), and M (distant metastasis) 
components were used according to the International Staging 
System for Lung Cancer.^ 

Patient age ranged from 26 to 85 years, with a median of 64.2 
ye-drs. Patients were > 65 years old at the time of surgeiy in 1,115 
cases (47.2%). There were 2,196 men (93%) and 165 women. 
The number of women who underwent resection for stage I, II, 
and IIIA NSCLC increased from 3.9% in 1970 to 1974 to 9.4% 
in 1990 to 1992. Surgical-pathologic TNM classification (pTNM) 
of the studied patients is given in Table 1. 

Tumors were located in the right lung in 1,266 patients (53.6%) 
and in the left lung in 1,095. Histologic typing was done 
acccjrding to the World Health Organization classification.^ Tu- 
mors were histologically classified as squamous cell carcinoma in 
1,607 patients (68.1%), adenocarcinoma in 542 (23.0%), adeno- 
squamous in 88 (3.7%), and undifferentiated large cell carcinoma 
in 124 (5.2%) patients. Cervical mediastinoscxjpy was performed 
in 2,263 patients (95.8%). In 37 patients, a left parasternal 
mediastinotomy was perfonned. A pneumonectomy was per- 
formed in 610 patients; lobectomy, 1,390 patients; bilobectomy, 
203 patients; segmental resection, 142 patients; and wedge 
resection, 16 patients. Additional lung resection (segmental or 
wedge) was perfonned in 57 patients. Bronchoplastic surgeiy was 
perfonned in 179 patients. Sixty-four patients underwent concur- 
rent surgery for heart disease. Resection was considered com- 
plete in 89.9% of the patients because (1) the surgeon was 
morally certain that all known disease was removed; (2) resection 
margins were fi^ of disease on pathologic examination; and (3) the 
highest mediastinal lymph node was negative by microscopy.' 
Completeness of surgery listed by pTNM status is given in Table 1. 

Survival was estimated from the date of operation using the 
Kaplan-Meier survival analysis method.^* Deaths within 30 days of 
operation were excluded. Survival comparisons of different 
pTNM classifications as well as further discriminative factors 
were analyzed by log-rank test." The difference was considered 
significant when the p value was < 0.05. 



Table I — pTNAf Classification of Patients (n = 2,361) 
and Completeness of Resection* 



pTNM 


No. of Patients 


% of Total 


Complete Resection {%) 


TINOMO 


416 


17.6 


98.8 


T2N()M() 


833 


35.3 


95.2 


TINIMO 


84 


3.6 


1(K).0 


T2N1M0 


541 


22.9 


94.1 


T3N()M() 


137 


5.8 


67.2 


T3N1M0 


89 


3.8 


71.9 


T1N2M0 


13 


0.6 


1(K),0 


T2N2MO 


187 


7.9 


69.0 


T3N2M0 


61 


2.6 


45.9 



*Acc(jnling to Pitz et al.' 



Results 

Within 30 days after surgery, 91 patients died 
(3.9%), 43 of whom patients had undergone pneu- 
monectomy. Postoperative death was related not to 
disease stage but to the extension of the resection 
(7.2% for pneumonectomy; 5.4% for bilobectomy; 
2.5% for lobectomy; 0.6% for small resections) and 
the patient's age (6.4% in elderly patients and 2.1% 
in patients aged < 65 years). Seven patients were 
lost to follow-up; therefore, 2,263 patients were 
included for survival analyses. Overall 5-year survival 
was 937/2,263 (41.4%). 

The best 5-year survival rate (63%) was seen in 
pTlNOMO, and the worst survival (7%) in 
pT3N2M0. Survival rates listed by the pTNM status 
are presented in Table 2. There were significant 
differences (p < 0.0001) in survival between 
pTlNOMO (n = 404) and pT2N0M0 (n = 797). Sur- 
vival after resection was better in pTlNlMO 
(n = 83) than in pT2N0M0 (n = 797); however, the 
difference was not significant (p = 0.73). Patients 
with pT3N0M0 disease (n = 132) showed signifi- 
cantly better survival (p < 0.002) than patients with 
pT3N2M0 (n = 57) and pT2N2M0 (n = 180) dis- 
ease, but the difference in survival between 
pTSNOMO and pT3NlM0 (n = 87) was not signifi- 
cant (p = 0,31). Using the 1997 staging criteria,^ 
significant differences in survival were demonstrated 
between stages lA and IB, between stages IIA and 
IIB, and between stages IIB and IIIA. No significant 
difference was demonstrated between stages IB and 
IIA. Five-year survival rates are shown in Table 3 
and Figure 1. Long-term survival for different stages 
is given separately in Table 4. 

Various factors possibly influencing postoperative 
survival were investigated, Survival in patients with 
complete resection was significantly better 
(p < 0.0001) than survival in patients with incom- 
plete resection, which was demonstrated more fre- 
quently in advanced disease. Five-year survival was 
44.3% in patients with complete resection vs 16.2% 
in patients with incomplete resection. Significant 
differences for this variable were demonstrated in 
pT2N0M0, pT2NlM0, pT3N0M0, and pT2N2M0. 
All patients with pTlNlMO and pTlN2M0 were 
considered to have been treated with complete 
resection. 

Survival was significantly better in patients who 
had squamous cell lung carcinoma compared with 
patients who had nonsquamous cell carcinoma in the 
pT2NlM0 subset (p < 0.0005); this difference was 
not found in other pTNM subsets. 

As shown in Figure 2, patients aged < 65 years 
(median age, 58.5 years; n = 1,246) at operation had 
significantly better survival compared with patients 
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Table 2 — Survival Rates (Cumulative Percentage Survitnng)* 



pTNM 


Stiiil)'* 


No. of* Putients 
(No. Evuliiable)f 


1 

12 


Tiine After Treatment, luo 
24 36 48 


1 

60 


TIMOMO 


VR 


4 ID 


fXA 


oo 


76 


69 
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Do 
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CM 


an 




71 
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VR 


OOO \ f if f / 


oo 


lift 

DO 


59 




Atl 




X4 

m 




Ji7 
0 / 


7fi 


fi7 


D^ 


BI7 


TlMl Mft 

1 ilNllVll/ 


VR 
VII 


&A ifl1\ 
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72 


61 




C!9 




jyi 


/ O 


KO 

oy 


70 

/VI 




ni 


OD 
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VR 


941 \DL\Mf 


7« 


OD 


AA 
**** 


uo 






JVl 


Ofifi 


/O 
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47 


49 
tfi 


09 


I OlS\tWl\} 


vn 


1 17 / 1 10\ 


04 


47 


40 


34 


OO 




\A 

M 


O/ 


m 


55 


47 


40 


38 


1 OJ^ 1 iVIW 


VR 

VII 




DO 


38 


32 


28 






M 


55 


65 


38 


30 


30 


25 


T1N2M() 


VR 


13 (13) 


92 


77 


69 


38 


31 




M 


53t 


84 


64 


52 


45 


38 


T2N2M() 


VR 


187(180) 


64 


37 


29 


22 


18 




M 


237t 


6() 


38 


31 


24 


22 


T3N2M() 


VR 


61 (57) 


49 


21 


12 


12 


7 




M 


56t 


59 


26 


16 


12 


12 



*VR = clata of present study, shown in bold; M = data published by Mountain.* 

tNiuiiber of evaliiable patients not available for study by Mountain.* 

(Data provided in personal conmiiinication (Januoiy 1998) with C.F. Mountain. 



aged > 65 years (median age, 70.0 years; n = 1,017), 
The overall 5-year survival of patients < 65 years was 
44%, compared with 38% for older patients 
(p < 0.0001). Taking the TNM subsets into account, 
this was demonstrated in the pTl--3N0M0 subsets 
(p < 0.005) and the pT2NlM0 subset (p < 0.05), 



Discussion 

Lung cancer staging — based on anatomic extent of 
the disease and using the TNM classification sys- 
tem — ^is an important aid to determine the clinical 
course of the patient and the success of treatment. ^^'^ 
For patients with NSCLC, surgery and complete re- 
moval of the primaiy tumor and its involved lymph 
nodes remains the most eflFective mode of treatment.^ 
The postresection survival of our patients with primary 
NSCLC of stages I, II, and IIIA is comparable to the 



survival reported by other investigators.^'^*^^^ Apart from 
survival, we have compared the reported patient 
groups, as well as the methods used. 

Compared with the surgical data published by 
Mountain,^ the overall survival in the patients in our 
study was lower, albeit not significantly different (x^ 
test, results not shown). This minor difference may 
be caused by the pTNM subset distribution: In our 
study, the number of patients with advanced lung 
cancer is slightly larger. Inclusion of a relatively large 
number of patients with limited disease may result in 
increased overall survival rates. In analysis of specific 
pTNM subsets, survival in our patients is still slightly 
inferior to the results described by Mountain,^ al- 
though again the differences were not significant. 
Inoue et a!** reported better survival rates in patients 
who underwent curative operation than the survival 
results published by Mountain^ and in the present 



Table 3 — Survival Aoles (Cumulative Percentage Surviving) in Different Stages* 



Stage 



No. of Putients 
(No. Evaluuble) 



Tiiue After Treatment, ino 



12 



24 



36 



48 



6() 



p Value (Log- Rank) 



lA 


416 (4(H) 


94 


83 


76 


69 


63 




IB 


833 (797) 


85 


68 


59 


52 


46 


<0.(KK)1, U vs IB 


IIA 


84(83) 


90 


72 


61 


57 


52 


<0.()2, U vs lU; 0.73 
(not stgniiicunt), IB vs IIA 


IIB 


678 (642) 


74 


54 


43 


37 


33 


<().02, IIA vs IIB 


lUA 


350(337) 


63 


36 


28 


22 


19 


<0.(K)01, IIB vs IIU 



*Stage.s ba.sed on Mountain.^ 



376 



Clinical Investigations 




0 1 2 3 4 S 



survival after resection On years) 

Figure L Survival curves for (lifferent stages acx^ording to 
Mountain.2 Survival curves defined, from top to bottom: thin 
solid line = stage I A; thin dotted line = stage IIA; intennediate 
solid line = stage IB; thick dotted line = stage II B; thick solid 
line = stage IIIA. 



study. Detailed comparative analysis of the data of 

Inoue at al^ was not possible because 5-year survival 
rates were reported in only a few pTNM subsets.^ 
However, Mountain did not state the definition of 
"complete resection"; the stage I and IIA patients he 
reported on had all undergone complete resection. If 
we exclude the patients with incompletely resected 
tumors (n = 44) in these stages from our survival 
analysis, the 5-year survival rates do not change 
much (5-year survival in stage lA, 63%; stage IB, 
47%; stage IIA, 52%) and are still poorer than those 
reported by Mountain .2 

Studies investigating survival in NSCLC have re- 
ported that survival is likely to be determined by 
many factors, including the diversity of patients 
within one TNM subset, patient characteristics (eg, 
age), policy-changing preoperative investigations (eg, 
mediastinoscopy), inication for surgery, treatment 
after surgery, inclusion of multiple lung carcinoma, 
and probably histology.^'^^-^^ In order to search for 
groups of patients who may benefit from surgery, 
different factors were analyzed. 

The merits of the TNM classification to predict 



prognosis have been proved, Although definitions 
of the T and N parameters are strict, each TNM 
subset will still contain a variety of patients because 
of differences in the exact anatomic spread of the 
tumor and in surgical radicahty.^*^^**^'^^*^^ Therefore, 
a wide range of sundval rates can be found within a 
TNM subset. 

Surgery in older patients has been a subject of 
concern and may be related to postoperative mortal- 
ity or poor survdval outcome, especially in advanced 
cancer.*^»2() present study, elderly patients 

(> 65 years old) had a shorter survival. Decreased 
life expectancy contributes to the poorer survival, 
because the terminal event is defined as death by any 
cause. In this study, survival rates are very similar in 
older and younger patients until 4 years after surgery 
(44% vs 48%; Fig 2), After this period, there is an 
increased mortality in the elderly, probably because 
of increased age and comorbidity. This is supported 
by the finding that the difierence in survival is only 
found in those pTNM subsets that have a better 
prognosis (ie, elderly patients can develop other 
diseases, resulting in death, although their surgery 
for lung cancer had been curative). This observation 
corroborates a more aggressive approach in the older 
patient, despite increased postoperative mortality. 

Survival in relation to histology of NSCLC has 
been shown previously. Al-Kattan et al^* reported no 
significant difference in 5-year survival for squamous 
cell carcinoma and adenocarcinoma in stages I to 
IIIA. We have found better survival in squamous cell 
carcinoma only for pT2NlM0. In the past, part of 
this material was investigated.^*^ In this cohort of 
patients, reanalysis showed no relationship between 
nodal involvement and histology or tumor size (re- 
sults not shown). 

Mediastinoscopy was included in the preoperative 
assessment of our patients with NSCLC. Patients 
with positive mediastinoscopy were generally ex- 
cluded from surgery; therefore, we included in our 
series a relatively small number of patients with N2 
disease (261/2,361; 11%). In the study by Mountain,2 
mediastinoscopy was not performed on a routine 



Table 4 — U>ng-ierm Survival Rates (Cumulative Percentage Surviving) in Different Stages* 



No. of Patients , Tune After TreafanentoTf 



Stage 


(No. Evaluable) 


5 


10 


15 


20 


1 

25 


lA 


416(404) 


63 [255] 


38 [136] 


22 [66] 


12 [16] 


6(5] 


IB 


833 (797) 


46 [367] 


26 [171] 


15 [72] 


9(28] 


7(61 


IIA 


84(83) 


52 [43] 


28(16] 


17(6] 


5(1] 




lie 


678 (642) 


33 [210] 


19(86] 


11(33] 


6 [9] 


5(4J 


lUA 


350 (337) 


19(63) 


11(24] 


3(4] 


1(11 


1(11 



•Stages per Mountain.^ 

f Niijuber in braclceLs represents tlie number of patients alive at defined moment (survival analysis after 5 years included censored cases). 
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survival after resection (In years) 



FicuKE 2. Survival curves of overall survival of patients aged 
< 65 years (mean survival, 6.34 years) and > 65 years (mean 
survival, 4.61 years). Solid line = patients aged < 65 years at 
operation; dotted line = patients aged > 65 years; + = censored 
case. 



basis, and more patients with N2 disease were 
included (346/1,912; 18%). Although survival gener- 
ally is found to be better in patients with intraoper- 
atively diagnosed N2 disease, in our study popula- 
tion, survival in N2 disease was lower, but not 
significantly different. 2>i4,2i.22 

Also, the impact of postoperative therapy — ^which 
was rather diverse and changed over time in our 
patients — may have resulted in a different overall 
survival. Generally, patients with incomplete resec- 
tion were treated with postoperative radiotherapy. 
Patients with N2 disease, as well as a considerable 
number of patients with NSCLC and chest wall 
involvement, were also treated with radiotherapy 
postoperatively. The benefit of radiotherapy in the 
individual patient is difficult to assess.^^ Pitz et al^ 
analyzed 125 patients with NSCLC and chest wall 
involvement who underwent resection. Postopera- 
tive radiotherapy had no effect on survival in these 
patients. Changes in use of (new) chemotherapeutics 
and alterations of radiotherapeutic regimes may 
change survival of patients with NSCLC and are of 
interest in patients with either limited or advanced 
disease. 

The indication for surgery, and whether the pro- 
cedure is radical or not, also have an impact on the 
survival rates. In the last decade, more aggressive 
surgery and more liberal inclusion of patients with 
advanced disease have been noted. An individual 
patient may benefit, but in general this policy will 
result in a lower overall survival rate in these subsets. 
This is supported by the survival rates published by 
Mountain in 1997,2 which are slightly lower than 
those published in 1986.^ Most prominent is the 
decline in survival of patients v^th N2 disease: in 
1986, Mountain reported a 5-year survival of 28.8% 



in this group, ^ but in 1997, he reported a 23% 5-year 
survival.2 Patients vsdth N2 disease are frequently 
offered surgery today. More aggressive neoadjuvant 
therapeutic regimens are likely to improve survival 
rates after surgery by dowmstaging the disease after 
chemotherapy. 

Patients with synchronous multiple lung carci- 
noma have a worse prognosis, and the definition of 
multiple lung carcinoma is still under discussion. 
These patients were not included in this study. In the 
new staging system, such tumors may be classified as 
stage IIIB or stage IV disease.^ 

Concerning the methods used, it should be em- 
phasized that Kaplan-Meier analysis has its limita- 
tions. Some limitations can be overcome, such as 
censoring, which is limited in our study by having a 
follow-up of > 5 years. In this study, the terminal 
event was defined as death by any cause, which may 
result in a lower survival rate than Mountain^ re- 
ported because he defined the terminal event as 
"death from cancer or unknown cause." Moreover, 
our definition was chosen because of the retrospec- 
tive character of the analysis, which included data 
from a 23-year period, during which the cause of 
death was not always well documented, and because 
of possible insufficient diagnosis in any end-stage 
disease. 

As stated previously, the best survival is found in 
patients with TINOMO and the worst survival in 
T3N2M0. Other TNM subsets have intermediate 
survival rates, and staging is still debated.2*^>^^^'24 
Because the staging system is designed to guide the 
choice of a therapeutic regimen, the staging system 
was built on clinical data. However, staging with the 
use of exclusive clinical data is not always exact, as 
chest physicians do experience in daily practice. 
Clinical staging turns out to be understaging in a 
considerable number of patients when surgical data 
become available for these patients. This can also be 
derived from the clinical and surgical data of Moun- 
tain, in which understaging is most notable in stages 
IB and IIA, Although we agree that the staging 
system is meant to guide therapy and to give prog- 
nosis and is initially based on clinical data, we want to 
discuss the staging system after analysis of postsur- 
gical data. In stage II, the subset pTlNlMO has a 
better survival than the other subsets, supporting the 
division of stage II into stages IIA and IIB. However, 
no significant difference in survival is found between 
stage IB and stage IIA, This latter observation was 
also made by Inoue et al^ as well as by Rami-Porta,^" 
The similar survival rates for stages IB and IIA can 
be found in both the clinical and the postsurgical 
data of Mountain^; because surgery is advocated for 
both stage IB and stage IIA, use of two separate 
substages can be disputed. 
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Despite inclusion of T3N0M0 in stage IIB, which 
is supported by survival rates similar to T2N1M0, 
stage IIIA still represents an inhonnogeneous group 
with regard to both anatomical extent of tumor and 
survival. T3 has a rather broad definition, including 
patients with tumor extension in very different tis- 
sues, allowing different possibilities for (curative) 
surgery.5'^'^^»24 Pqj. ^j^^g reason, inclusion of T3N1M0 
is also under discussion — even more so, because in 
our study, survival was found not to be significantly 
different from T3N0M0 survival. By latter observa- 
tion, downstaging of T3N1M0 to stage IIB is sug- 
gested. However, patients with T3 tumors invading 
the thoracic wall have better survival than T3 pa- 
tients with central localization.^ The present T 
definition does not allow separation of these groups 
of patients with thoracic wall involvement vs central 
localization. 24 Apart from T3 tumors, stage IIIA also 
includes N2 disease, for which treatment with adju- 
vant chemotherapy is now advocated. For cUnical 
and therapeutic reasons, inclusion of N2 disease in 
one stage (IIIA) is supported. 

In conclusion, the TNM staging system accurately 
reflects the prognosis in primary NSCLC, but some 
stage definitions can be discussed. Despite the fact 
that the staging system is built on clinical data to 
assess treatment in individual patients, the present 
analysis, which includes postsurgical data, confirms 
the similar survival of patients with T2N0M0 and 
TINIMO. This finding stresses the importance of 
using two separate substages, especially because 
these patients are offered surgeiy when possible. 



References 

1 Mountain CF. A new international staging system for lung 
cancer. Chest 1986; 89:225S-233S 

2 Mountain CF. Revisions in the international system for 
staging lung cancer. Chest 1997; 111:1710-1717 

3 Nanike T, Goya T, Tsuchiya R, et al. Prognosis and survival in 
resected lung carcinoma based on the new international 
staging system. J Thorac Cardiovasc Surg 1988; 96:440-447 

4 Histologic typing of lung tumors. 2nd ed. Geneva, Switzer- 
land: World Health Organization, 1981 

5 Pitz CCM, Bnitel de la Riviere A, Fibers IIRJ, et al. Results 
of resection of T3 non-small cell lung cancer invading the 
mediiistinum or main bronchus. Ann Thorac Surg 1996; 
62:1016-1020 

6 Kaplan EL, Meier P. Nonparainetric estimation from incom- 
plete observations. J Am Stat Assoc 1958; 53:457-481 



7 Peto R, Peto J, Asymptotically efficient rank invariant test 
procedures. J Stat Soc (Series A) 1972; 135:185-198 

8 Inoue K, Sato M, Fujimura S, et al. Prognostic assessment of 
1310 patients with non-sinall cell lung cancer who underwent 
complete resection from 1980 to 1993. J Thorac Cardiovasc 
Surg 1998:116:407-411 

9 Van Raemdonck DE, Schneider A, Ginsberg RJ. Surgical 
treatment for higher stage non-small cell lung carcinoma. Ann 
Thorac Surg 1992; 54:999-1013 

10 Rami-Porta R. Reflections on the revisions in the interna- 
tional system for staging lung cancer. Chest 1998; 113:1728- 
1729 

11 Al-Kattan K, Sepsas E, Townsend ER, et al. Factors affecting 
long tenn survival following resection for lung cancer. Thorax 
1996; 51:1266-1269 

12 Van Velzen E, Snijder RJ, Bnitel de la Riviere A, et al. Type 
of lymph node involvement influences survival rates in 
TlNlMO non-small cell lung carcinoma. Chest 1996; 110: 
1469-1473 

13 Pitz CCM, Brutel de la Riviere A, Fibers IIRJ, et al. Surgical 
treatment of 125 patients with non-small cell lung cancer and 
chest wall involvement. Thorax 1996; 51:846-850 

14 Shields TVV. The significance of ipsilateral mediastinal lymph 
node metastasis (N2 disease) in non-small cell lung carcinoma 
of the lung. J Thorac Cardiovasc Surg 1990; 99:48^3 

15 Yano T, Fukuyama Y, Yokoyama II, et al. Long-term survivors 
with pN2 non-small cell lung cancer after a complete resec- 
tion with a systematic mediastinal node dissection. Eur 
J Cardiothorac Surg 1998; 14:152-155 

16 Martini N, Melamed MR. Multiple primary lung cancers. 
J Thorac Cardiovasc Surg 1975; 70:606- 611 

17 Ilarviel JD, McNamara JJ, Straehley CJ. Surgical treatment 
of limg cancer in patients over the age of 70 years. J Tliorac 
Cardiovasc Surg 1978; 75:802-805 

18 Mountain CF. The biological operabiUty of stage III non- 
small cell lung cancer. Ann Thorac Surg 1985; 40:60-65 

19 Van Velzen E, Snijder RJ, Brutel de la Riviere A, et al. Lymph 
node type as a prognostic factor for survival in T2NIM0 
non-small cell lung carcinoma. Ann Thorac Surg 1997; 63: 
1436-1440 

20 YeUin A, Benfield JR. Surgeiy for bronchogenic carcinoma in 
the elderly. Am Rev Respir Dis 1985; 131:197 

21 Van Klaveren RJ, Festen J, Otten IIJ, et al. Proj^osis of 
unsuspected but completely resectable N2 non-small cell 
lung cancer. Ann Thorac Surg 1993; 56:300-304 

22 Pearson FG, DeLarue NC, lives R, et al. Significance of 
positive superior mediastinal nodes identified at mediastinos- 
copy in patients with resectable cancer of the lung. J Thorac 
Cardiovasc Surg 1982; 83:1-11 

23 Postoperative radiotherapy in non-small-cell lung cancer: 
systematic review and meta-anidysis of individual patient data 
from nine randomised controlled trials: PORT Meta-analysis 
Trialists Gmup. Lancet 1998; 352:257-2a3 

24 Detterbeck FC, Socinski MA. IIB or not IIB: the current 
question in staging non-small cell lung cancer. Chest 1997; 
112:229-234 



CHEST / 1 1 7 / 2 / FEBRUARY. 2000 379 



Entrez-PubMed 



v^^siwyg://! 5/http://ww.ncbi.nlm.nih.gov...*PubMed&list_uids= 1093 l444&dopt=«Abstract 




Entrez PubMed 



□ 1: Biopolymers. 2000;55(l):88-98. 
-•^a interScte-nce* 



Related Articles, Links 



PubMed Services 



Related Resources 



Development of protegrins for the treatment and prevention 
of oral mucositis: structure-activity relationships of synthetic 
protegrin analogues. 

Chen J, Falla TJ, Liu H, Hurst MA, Fujii CA, Mosca DA, Embree JR, 
Loury DJ, Radel PA, Cheng Chang C, Gu L, Fiddes JC. 

IntraBiotics Pharmaceuticals, Inc., 1255 Terra Bella Avenue, Mountain 
View, CA 94043, USA. 

Protegrin antimicrobial peptides possess activity against gram-positive and 
gram-negative bacteria and yeasts. An extensive structure-activity 
relationship (SAR) study was conducted on several hundred protegrin 
analogues to gain understanding of the relationship between the primary and 
secondary structure of the protegrins and their antimicrobial activities, and to 
identify a protegrin analogue for clinical development. Native sequence 
protegrins are cationic, amphiphilic peptides that are characterized by the 
presence of a beta-sheet structure that is maintained by two disulfide bridges. 
The presence of the beta-sheet is key to the stability of the protegrin 
structure; linearized analogues or analogues that have amino acid 
substitutions that eliminate hydrogen bonding across the beta-sheet have 
reduced activity, especially in the presence of physiological concentrations of 
NaCl. Also, maintaining amphiphilicity of the beta-sheet is key; analogues 
with substitutions of polar amino acids in the hydrophobic face have reduced 
activity. Analogues with reduced positive charge tend to be less active, an 
observation that is more marked for gram-negative than gram-positive 
bacteria, and may implicate binding to lipopolysaccharide as a key 
mechanistic step in the killing of gram-negative bacteria. A very large number 
of amino acid substitutions are tolerated by the protegrin structure, implying 
that overall structural features such as amphiphilicity, charge, and shape are 
more important to activity than the presence of specific amino acids. This 
lack of importance of specific stereochemistry is supported by the fact that 
completely D-amino acid substituted protegrins are fiilly potent. Based on 
the SAR studies, and on the microbiological data from an animal model, one 
protegrin analogue, IB-367, was selected for clinical development as a 
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topical agent to prevent the oral mucositis associated with cancer therapy. 
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SMFs 2nd Annual Superbugs and Superdrugs Conference: 
innovations in anti-infectives. 

Barrett JF. 

Bristol-Myers Squibb, Wallingford, CT 06492, USA. 
John.Barrett@bms. com 

The emergence of the 'Superbugs', resistant bacterial pathogens, is being 
aggressively met by the anti-infective community, both academia and 
industry, with an assortment of classical and novel approaches to control 
these resistant pathogens. The launch of improved quinolones (gatifloxacin 
and moxifloxacin), the launch of a new class of protein synthesis inhibitors 
(oxazolidinones; linezolid) and the ushering-in of the applied genomics age, 
all offer hope for the future control of resistant bacteria. The seemingly 
imminent development and completion of the first lipopeptide, daptomycin, 
offers great hope for the control of Gram-positive resistant pathogens. The 
first cationic peptide, IB-367, designed to combat the niche medical need of 
mucositis and the development of a specific antistaphylococcal glycopeptide. 
BI-397, all will precede the first wave of genomic-targets-based drug 
candidates, as the antimicrobial genomics effort remains in the target 
identification and validation stages of early discovery. 
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IB-367, a protegrin peptide with in vitro and in vivo activities 
against the microflora associated with oral mucositis. 
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Mosca DA, Hurst MA, So W, Viajar BS, Fujii CA, Falla TJ. 

IntraBiotics Pharmaceuticals, Inc., Mountain View, California 94043, USA. 

Although the microflora associated with oral mucositis initiated by cytotoxic 
therapy is not well characterized, several studies suggest that reduction of the 
microbial load in the oral cavity has some clinical benefit. The MICs of 
IB-367, a synthetic protegrin analog, ranged fi'om 0.13 to 64 microgram/ml 
for gram-positive bacteria (Streptococcus mitis, Streptococcus sanguis, 
Streptococcus salivarius, and Staphylococcus aureus) and from 0.06 to 8 
microgram/ml for gram-negative species (Klebsiella, Escherichia, and 
Pseudomonas). IB-367 exhibited rapid, microbicidal activity against both 
log- and stationary-phase cultures of methicillin-resistant Staphylococcus 
aureus (MRSA) and Pseudomonas aeruginosa. At concentrations near the 
MICs for these two organisms (4 and 2 microgram/ml, respectively), IB-367 
reduced viability by more than 3 logs in less than 16 min. Similarly, IB-367 
effected a 4-log reduction of the endogenous microflora in pooled human 
saliva within 2 min at 250 microgram/ml, a concentration readily attained by 
local delivery. After nine serial transfers at 0.5x the MIC, the MIC of IB-367 
for MRSA and P. aeruginosa increased only two to four times. In a phase I 
clinical study with healthy volunteers, IB-367 was well tolerated, with no 
detectable systemic absorption. One hour after treatment with 9 mg of 
IB-367, the prevalence of gram-negative bacteria and yeast was reduced, and 
the density of the predominant gram-positive oral flora was decreased 1,000 
times, IB-367's properties (speed of killing, breadth of spectrum, and lack of 
resistance) make the compound a strong candidate for the prophylaxis of oral 
mucositis. Phase II clinical trials with EB-367 are under way for this 
indication in immunocompromised subjects. 
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IB-367, a Protegrin Peptide with In Vitro and In Vivo Activities 
against the Microflora Associated with Oral Mucositis 

DEBORAH A. MOSCA,t MALINDA A. HURST, WENDY SO, BEVERLY S. C VIAJAR, 
CRAIG A FUJII, AND TIMOTHY J. FALLA* 

IntraBiotics Pharmaceuticals, Inc., Mountain View, California 94043 
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Although the microflora associated with oral mucositis initiated by cytotoxic therapy is not well character- 
ized, several studies suggest that reduction of the microbial load in the oral cavity has some clinical benefit. 
The MICs of IB-367, a synthetic protegrin analog, ranged from 0.13 to 64 ^-g/ml for gram-positive bacteria 
{Streptococcus mitis. Streptococcus sanguis^ Streptococcus salivariuSy and Staphylococcus aureus) and from 0,06 to 

8 fig/mi for gram-negative species (Klebsiella^ Escherichia^ and Pseudomonas). IB-367 exhibited rapid, micro- 
bicidal activity against both log- and stationary-phase cultures of methicillin-resistant Staphylococcus aureus 
(MRSA) and Pseudomonas aeruginosa. At concentrations near the MICs for these two organisms (4 and 2 
|jig/ml, respectively), IB-367 reduced viability by more than 3 logs in less than 16 min. Sunilarly, IB-367 effected 
a 4-log reduction of the endogenous microflora in pooled human saliva within 2 min at 250 (tg/mi, a 
concentration readily attained by local delivery. After nine serial transfers at 0.5 x the MIC, the MIC of IB-367 
for MRSA and P. aeruginosa increased only two to four times. In a phase I clinical study with healthy 
volunteers, IB-367 was well tolerated, with no detectable systemic absorption. One hour after treatment with 

9 mg of IB-367, the prevalence of gram-negative bacteria and yeast was reduced, and the density of the 
predominant gram-positive oral flora was decreased 1,000 times. IB.367's properties (speed of killing, breadth 
of spectrum, and lack of resistance) make the compound a strong candidate for the prophylaxis of oral 
mucositis. Phase II clinical trials with IB-367 are under way for this indication in immunocompromised 
subjects. 



The microflora of the mouth has a complex and diverse 
ecology. Although more than 200 species of microorganisms 
have been isolated from the oropharynx, individual surfaces of 
the oral cavity are dominated by specific subgroups (12). For 
example, alpha and nonhemolytic viridans group streptococci 
predominate on the surface of the buccal mucosa (13), The 
development of illnesses such as cancer has been associated 
with significant shifts in the numbers of gram-negative bacteria 
detectable in oral samples (18, 21). An increase in the levels of 
Candida albicans can also occur; this species is the cause of 
most oral fungal infections in cancer patients. 

The cytotoxic effects of radiation therapy or chemotherapy 
on rapidly dividing epithelial cells of the oropharyngeal mu- 
cosa often lead to a very painful condition known as oral 
mucositis (5, 26). Lesions associated with oral mucositis are 
usually found on the buccal and sublingual mucosae (17). In- 
fections with endogenous microflora or opportunistic patho- 
gens are thought to exacerbate this condition, leading to ul- 
ceration, inflammation, and accumulation of microorganisms 
in the necrouc tissue (3, 4, 11, 25). Although the microflora 
associated with oral mucositis is not well characterized, a re- 
duction in the microbial load of the oral cavity appears to have 
some benefit in the treatment of oral mucositis in cancer pa- 
tients (2, 6, 22, 24). Currently, no effective U.S. Food and Drug 
Administration-approved therapy exists for prevention or 
treatment of oral mucositis (14, 18). 

We have tested the antimicrobial activity of a synthetic pro- 
tegrin analog, IB-367 (RGGLCYCRGRFCVCVGRconh2), 
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against representatives of the most prevalent groups of aerobic 
oral flora using a modified version of the broth microdilution 
method recommended by the National Committee for Clinical 
Laboratory Standards (NCCLS) (15, 23). We have also deter- 
mined the MIC^ for multiple strains of aerobic gram-negative 
species most commonly associated with oral mucositis (fJeb- 
siella, Serratia, Escherichia, and Pseudomonas) and gram-posi- 
tive species associated with accompanying complications such 
as bacteremia {Streptococcus mitis and Streptococcus sanguis) 
or systemic shock {Staphylococcus aureus). In addition, the 
ability of IB-367 to reduce the level of the oral microflora in 
vivo was determined in a phase I clinical trial performed with 
healthy volunteers. 

We demonstrate here that IB-367 exhibits properties that 
may be vital for effective treatment of oral mucositis: (i) broad- 
spectrum antimicrobial activity, (ii) rapid killing, and (iii) a 
relative lack of resistance development. 

MATERIALS AND METHODS 

Bacterial strains. Strains of gram-positive bacteria obtained from the Amer- 
ican Type Culture Collection (ATCC; Rockville, Md.) included methidlUn- 
sensitive S. aureus (MSSA; Smith type; ATCC 19636 and ATCC 29213), methi- 
cillin-resistant S. aureus (MRSA; ATCC 33591), vanoomycin-sensitive Enterococcwt 
faecalLK (ATCC 29212) and Enterococcus faccium (ATCC 19434), Streptococcus, 
salivarius (ATCC 7073, ATCC 31067), Streptococcus mitis (ATCC 9811, ATCC 
15914), and Streptococcus pneumoniae (ATCC 49619). Gram-negative bacteria 
included Acinetobacter calcoaceticus (ATCC 17905, ATCC 23055), Escherichia 
coU (ATCC 25922, ATCC 23579), Haemophilus influenzae (ATCC 49247), Kleb- 
siella pneumoniae (ATCC 10031, ATCC 9997), NcUiseria meningUidUs (ATCC 
13093), Pseudomonas aeruginosa (ATCC 9027, ATCC 27853, ATCC 39324), and 
Scrratia marcescens (ATCC 13880). Two strains of C albicans (ATCC 10231 and 
ATCC 90029) were also tested. Additional clinical isolates were obtained from 
Patricia Mickelson, Clinical Microbiology Laboratory, Stanford University, Calif. 
API test strips (BioMerieux, Hazelwood, Mo.) were used to confirm organism 
identities, and strains were stored frozen in 10% glycerol at -SO'C. 

Media for Id vitro assays. Mueller-Hinton broth (MHB), cation-adjusted 
Mueller-Hlnton broth II, Trypticase soy broth (TSB), and Trypticase soy agar 
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(TSA) were purchased ia powder form from Becton Dickinson, Cockeysville, 
Md., and were prepared in distilled, deionized water. Haemophilus test medium 
(HTM) and RPMl medium without NaHCOz but with 20 mM HEPES and 
L-glutamine (0.3 g/liter) were purchased premade from Becton Dickinson and 
Sigma Chemical Co. (St. touis, Mo.), respectively. Blood agar plates (BAPs) 
containing TSA with 5% sheep blood added, MacConkey agar phites, Sabouraud 
dextrose agar plates, mannitol sah agar plates, and horse blood were purchased 
from Hardy Diagnostics, Santa Maria, Calif. Lysed horse blood (LHB) was 
prepared by mixing a thawed sampled of frozen blood 1:1 with sterile water, 
centrifuging, and adding the supernatant to MHB at 2% as needed for adequate 
growth. Liquid Testing Medium (LTM) contained the following: 10 mM phos- 
phate buffer (pH 6.5), 1% TSB, and 100 mM NaCl. Phosphate-buffered saline 
(PBS) contained 10 mM phosphate (pH 7.4) and 100 mM NaQ. 

Reagents. Norfloxacin (95% pure by high-performance liquid chromatography 
(HPLC]), vancomycin (1,118 \ig/m$), polymyxin B (7,760 U/mg), and gentamicin 
(647 M-g/rag) were obtained from Sigma Chemical Co., and ciprofloxacin (867 
p.g/mg) was obtained from Bayer Corporation (Kankakee, 111.). Human saliva 
was obtained from healthy volunteers after brushing. lB-367 was synthesized 
in-house with Rink-amide resins, by 9-fluorenyhnethoxy carbonyl solid-phase 
chemistry, and with an automated peptide synthesizer (model 431 A; Applied 
fiiosystems, Foster City, Calif.). The peptide was cleaved from the solid support 
with trifluoroacetic acid and was subsequently folded by using air oxidation. The 
peptide was purified by reverse-phase HPLC (Vydac C,« column; 2.2 by 25 cm; 
solvent A, 0.1% trifluoroacetic acid in water; solvent B, 0.08% trifluoroacetic 
acid in acetonitrile; linear gradient, 21 to 49% solvent B in 30 min; flow rate, 8 
ml/min; detection at 214 nm). 

Id vitro susceptibility testing. MICs were determined by a slightly modified 
version of the NCCLS broth microdilution method as described previously (23). 
Briefly, antimicrobial agents were prepared as lOx concentrates in the most 
appropriate solvent. For iB-367, 0.01% acetic acid containing 0.2% bovine serum 
albumin as a carrier protein was used. Vancomycin, polymyxin B, ciprofloxacin, 
and gentamicin were dissolved in water, whereas norfloxacin was dissolved in 
100% dimethyl sulfoxide and was then serially diluted in water. Inocula were 
prepared by resuspending colonies from a BAP in medium and adjusting the 
suspension to match that of a 0.5 McFarland standard. The suspension was 
diluted into fresh medium (as recommended by NCCLS for the organism) to give 
2 X 10* to 7 X 10^ CFU/ml for bacteria or 2 X 10^ to 7 X 10^ CFU/ml for 
Candida. After dispensing IOO-^jlI aliquots of the microbial suspension into each 
well of a 96-well polypropylene microtiter plate, 11 jil of test compound was 
added. The MIC was defined as the lowest concentration of drug which pre- 
vented visible turbidity after 16 to 20 h (bacteria) or 46 to 50 h [Candida) at 35''C. 
Minimum bactericidal concentrations (MBCs) or minimum ftingicidal concen- 
trations were determined by transferring 10 jil from each clear well (greater than 
or equal to the MIC) onto a BAP. After incubation for 20 h, the MBC was 
identified as the lowest concentration that did not permit any visible growth on 
the surface of the agar. 

Resistance studies. MRSA and P. aeruginosa were harvested from the well 
with an lB-367 concentration equal to 0.5 X the MIC, diluted to 1 X 10* to 5 X 
10* CFU/ml in fresh MHB, and dispensed into microtiter plates as lOO-jU 
aliquots. Compounds were added as described above, and MICs were deter- 
mined daily for up to 18 serial passages. MICs were also determined for cultures 
incubated 5 days before serial passage. 

Microbicidal assays. Bacteria were grown overnight in TSB (10 ml in a 50>ml 
Erlenmeyer flask) at 200 rpm and 3TC to the stationary phase. Stationary-phase 
cultures in TSB were centrifuged, resuspended in PBS (MRSA) or LTM {P. 
aeruginosa) at 4 X 10* CFU/ml, and then dispensed into polypropylene micro- 
centrifuge tubes. Exponential-phase cuUures were prepared by diluting an over- 
night culture in MHB into fresh MHB (1: 1,000) and incubating the culture at 200 
rpm and 37*'C until an absorbance (at 600 nm) of 0.2 was reached. The culture 
was then diluted to 1 X 10* to 4 x 10* CFU/ml in prewarmed MHB, reincubated 
to allow two cell doublings, and then dispen.sed into polypropylene microcentri- 
fuge tubes. After addition of the test compounds at a 1/10 volume, the tubes were 
incubated without aeration at the appropriate temperature. Fresh human saliva 
was mixed 1:1 with peptide (10 mM sodium acetate buffer [pH 5]) or conven- 
tional antimicrobial agents (sterile water), and the mixture was then incubated at 
37''C without aeration. The numbers of viable CFU were determined by one of 
two methods. By the pour plate method, 20-ji.l aliquots of serial dilutions in 
0.87% saline were mixed with approximately 20 ml of tempered (50**C) TSA. By 
the spread plate method, 20-111 aliquots of serial dilutions in 0.87% saline were 
spread onto the surface of the desired agar plate. Both methods allowed rapid 
sampling, mim'mized drug carryover (i.e., sO.Olx the MIC), and precluded the 
need for washing of the cells to remove the drug. The plates were incubated for 
18 to 24 h at the appropriate temperature, and the colonies were enumerated to 
determine the microbicidal effect of the drug. 

Phase I clinical trial. The study population consisted of healthy men and 
women (ages, 18 to 65 years) who were within 20% of their ideal weight range for 
age, height, and frame and who were nonsmokeis. Use of antibiotics within 28 
days of study entry was not allowed, nor was the use of over-the-counter medi- 
cations and commercially available mouthwashes for at least 14 days prior to the 
start of the study, in addition, subjects had to be wUling and able to refrain from 
consuming alcohol- or caffeine-containing foods and beverages during the study. 



TABLE 1. Comparison of in vitro activity of IB-367 with those of 
other antimicrobial agents 





MIC (jJLg/ml) 




Compound 


MRSA 


P. aeruginosa 




(ATCC 33591) 


(ATCC 9027) 


IB.367 


4 


2 


Norfloxacin 


0.5 


0.25 


Gentamicin 


1.0 


0.5 


Vancomycin 


1.0 


NA" 


Polymyxin B 


NA 


0.5 



" NA, not applicable. 



Subjects were excluded from the study if they had a history of anaphylaxis or 
xerostomia or if lesions of the oral mucous membranes were present. 

The phase 1 trial was a multiple-ascenditig-dose study. The subjects received 
3 g of IB-367 gel formulation four times daily for 4 consecutive days. Groups of 
six subjects each received a gel formulation containing either 0.3, 1, or 3 mg of 
IB-367 per g of gel. The subjects were asked to hold the gel in their mouth 
without spitting or swallowing for 5 min. In addition, they were asked not to eat 
or drink for 1 h after receiving the study medication. Samples of oral microflora 
were taken prior to administration of the flrst dose and 1 h after administration 
of the flrst dose on days 1, 2, and 4 of treatment. Samples were obtained and the 
microbial content was determined by a modifled version of an oral washing 
method described previously (19). Briefly, the oral cavity was washed with 20 ml 
of sterile saline from which 10-fold serial dilutions were made in sterile saline 
containing 0.1% Tween 80. The total number of aerobic bacteria present was 
determined by plating each dilution onto BAP. The presence of gram-negative 
bacteria, staphylococcal species, and yeast was determined by plating 100 jtl of 
the undiluted sample onto MacConkey agar, mannitol salt agar, and Sabouraud 
agar plates, respectively. All agar plates were incubated overnight at 35°C, and 
the numbers of viable organisms were determined as the numbers of CFU per 
milliliter. 

RESULTS 

In vitro susceptibility. The MICs of IB-367 and conventional 
antimicrobial agents for MRSA and P. aeruginosa in MHB 
were determined (Table 1). When a strain of MRSA was tested 
in MHB, growtli was acceptable and the MIC of IB-367 was 4 
jig/ml. When the same strain was tested in MHB plus 2% LHB 
or HTM, the MIC of IB-367 increased to 16 |xg/ml. 

Clinical isolates representing aerobic organisms prevalent in 
the oral cavity were tested for their susceptibilities to IB-367 
(Table 2). The MICs of IB-367 ranged from 0.13 to 64 |xg/ml 
for gram-positive bacteria and from 0.06 to 8 jjig/ml for gram- 
negative bacteria. One exception was S. marcescens, for which 
MICs were in the range of 16 to 256 ^g/ml. In general, the 
MBCs of IB-367 for all organisms were within 1 dilution of the 
MICs (data not shown). 

Bactericidal activity. The bactericidal activity of IB-367 was 
compared to those of conventional antimicrobial agents at 
concentrations near their respective MICs. After tiie addition 
of IB-367 to stationaiy-phase cultures of MRSA (Fig. lA) or P. 
aeruginosa (Fig. IB), the numbers of viable CFU of both or- 
ganisms decreased by 3 log units within 8 min. Polymyxin B 
produced a similar, rapid reduction in the numbers of P. 
aeruginosa CFU, whereas vancomycin was not bactericidal 
against MRSA in this time period. Gentamicin and norfloxacin 
required s2 h to effect the same decrease in the numbers of P, 
aeruginosa CFU and were completely ineffective against 
MRSA at this concentration. 

When tested against log-phase cultures of MRSA growing in 
MHB, IB-367 reduced tiie numbers of CFU by 4 log units 
within 4 min, whereas gentamicin, norfloxacin, and vancomycin 
were completely ineffective, even dfter 2 h (Fig. 2A). Similar 
results were observed for exponentially growing cultures of P, 
aeruginosa (Fig. 2B). IB-367 reduced the numbers of CFU 
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TABLE 2. Broad-spectrum antimicrobial activity of IB-367 against 
oral flora by the modified NCCLS broth microdilution method" 



Group and organism 


Prevalence 


MIC range 


(no. of strains) 


range (%)* 


(jig/ml) 


Uram-positive bactena 






Viridans group streptococci*^ 






5". salivarius (12) 


50-75 


0.2-5.0 


S. sanguis (14) 


25-75 


4-64 


S. m 'Uis (15) 


25-75 


2^3 


S. mutans (3) 


25-75 


0.7-1.3 


Streptococcus spp., group D (6) 
Streptococcus spp. (16)*^ 


90-100 


0.25-4 


1-50 


1.3-16 


Coryncbacterium spp. (5)^ 


15-90 


0.13-0.25 


Propionibactcrium 


11-12 


NT' 


Staphylococcus spp. (35) 


3-70 


0.13-4 


Lactobacillus 


1-37 


NT 



Gram-negative bacteria 
Moraxella spp. (12) 
Neisseria sp. (1)' 
Haemophilus spp. (15)^^ 
Acinetobacter calcoaceticus (4) 
Klebsiella pneumoniae (4) 
Pseudomonas aeruginosa (18) 
Escherichia coU (5) 
Serratia marcescens (16) 



81-97 


0.2-0.8 


5-97 


8 


5-35 


1^ 


5-30 


0.06-2 


5 


1-5 


5 


1^ 


NA*^ 


0.25-1 


NA 


16->256 



might engender resistance. Under these conditions, the initial 
MICs of norHoxacin for P. aeruginosa and MRSA were slightly 
higher (1 and 2 |xg/ml, respectively) compared with the MICs 
determined after the standard incubation of 18 to 20 h (0.25 
and 0.5 jxg/ml, respectively). After nine serial transfers, the 
MICs of norfloxacin increased 160 times for P. aeruginosa and 
320 times for MRSA (Fig, 5). In contrast, die MIC of IB-367 
for each strain increased only four times. As before, the MICs 
of polymyxin B and vancomycin were relatively unaffected. 

Efficacy of IB-367 in reducing oral microflora. IB-367 re- 
duced the density of the oral microflora in human volunteers in 
a concentration-dependent manner by as much as 1,000 times 
(Fig. 6). The 3-mg/g dose reduced the level of gram-negative 
bacteria, staphylococcal species, and yeast to undetectable 
(<10 CFU/ml) levels in all subjects (Table 3). No serious 
adverse effects, no evidence of allergic or anaphylactoid reac- 
tions, and no clinically significant changes in vital signs were 
observed during the study. In addidon, IB-367 remained effec- 
tive against mixed oral microflora after repeated exposures 
(Fig. 6), 

DISCUSSION 

In this study, we describe the in vitro and in vivo properties 
of IB-367, a synthetic protegrin analog that prompted its de- 
velopment as a preventive treatment for oral mucositis. The 



Yeast, Candida albicans (6) 



3-^ 



4-16 



" Descrft)eil in reference 15. 

''Adapted from Uljemark and Bloomquist (12). 

''Addition of blood products (e.g., 2% LHB or hematio) is required for 
acceptable growth. 
''NT, not tested. 
" NA, not applicable. 



more rapidly than either norfloxacin or gentamidn did, and the 
reduction achieved with IB-367 was similar to the reduction 
achieved with polymyxin B. 

Although increasing the concentrations of conventional an- 
timicrobial agents to 16 fxg/ml improved the reduction in the 
numbers of CFU in both log- and stationary-phase cultures of 
P. aeruginosa, the reductions did not equal that achieved with 
IB-367 (data not shown). In contrast, the higher concentration 
did not affect the reduction in the numbers of CFU when the 
conventional antimicrobial agents were tested against MRSA. 

Microbicidal activity against heterogeneous flora in saliva. 
IB-367 exhibited concentration-dependent microbicidal activ- 
ity against the oral microflora when it was mixed 1:1 with 
pooled human saliva from healthy volunteers (Fig. 3). At 250 
|xg/ml, IB-367 effected a 4-log reduction in the levels of the 
endogenous oral microflora within 2 min, whereas vehicle 
alone did not exhibit any antimicrobial effect. When compared 
with conventional antimicrobial agents at 1,000 |xg/ml, IB-367 
reduced the numbers of CFU by >4 log units in 1 min (Fig. 4). 
In contrast, tobramycin and ciprofloxacin reduced the numbers 
of CFU by 1 log imit after 16 and 60 min, respectively, whereas 
vancomycin was essentially ineffective even after 2 h. 

Evaluation of resistance. When cultures of MRSA or P. 
aeruginosa were serially transferred daily, the MICs of nor- 
floxacin increased as much as 32 times, whereas little change 
was observed in the MICs of vancomycin, polymyxin B, or 
IB-367 (data not shown). In a second study, the incubation 
period before subculture was extended from 18 to 20 h to 5 
days to enhance the detection of low-frequency mutations that 
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FIG. 1. fiactericidal activity of IB-367 against stationaiy-pbase cultures. Af- 
ter overnight growth in TSB, stationary-phase cultures of MRSA or/', aeruginosa 
were resuspended in either PBS (pH 7.4) (A) or LTM (B). Except for IB-367 (4 
[jLg/ml), all compounds were added at 1 p.g/nil, and survivors were enumerated at 
the indicated times by the pour plate method. The dashed line represents the 
minimum number of CFU per mUliliter which could be accurately determined. 
GENT, gentamicin; NOR, norfloxacin; VAN, vancomycin; POLY B, polymyxin 
B; Vehicle, buffer or medium plus the test organism. 



1806 MOSCA ET AL. 



Anhmicrob. Acon^ CHEMcmiER. 



A) MRSA 




0 4 8 12 16 30 

Minutes 





Vehicle 




GENT 




NOR 




VAN 




IB-367 



VehicI 



120 
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FIG. 2. Bactericidal activity of IB-367 against log-phase cultures. Exponen- 
tially growing MRSA (A) or P. aeruginosa (B) was treated with IB-367 (4 fig/ml) 
or other antimicrobial agents at 1 p.g/ml. Survivors were enumerated at the 
indicated times by the pour plate method. The dashed line represents the min- 
imum number of CFU per milliliter which could be accurately determined. 
GENT, gentamicin; NOR, norfloxacin; VAN, vancomycin; POLY B, polymyxin 
B; Vehicle, buffer or medium plus test organism. 



Mia of IB.367 for MRSA (ATCC 33591) and P. aeruginosa 
(ATCC 9027) were slightly higher than those of conventional 
antimicrobial agents. However, IB-367 exhibited good to ex- 
cellent antimicrobial activity against many of the microorgan- 
isms associated with the oral cavity, including C albicans. In 
some cases, the elevated MICs may actually represent inter- 
ference from the addition of blood products to the growth 
medium. Although such supplements are required for ade- 
quate growth of several fastidious organisms such as S, mitis 
and S. sanguis (2 to 43 and 4 to 64 jig/ml, respecdvely), they 
affect the biological activity of IB-367. Since the MICs in- 
creased approximately four times in MHB containing LHB or 
HTM, one might consider that the true MIC of IB-367 for 
organisms that require these medium supplements may be as 
much as four times lower than those reported in Table 1. 

Extension of the incubation period from 18 to 24 h to 5 days 
prior to subculture of MRSA or P. aeruginosa produced a 
substantial increase in the MICs of norfloxacin. However, only 
a small increase in the MICs of IB-367 was observed. Such a 
low level of resistance is unlikely to be of clinical significance as 
the increases in the MICs were negligible compared to the 
concentration of IB-367 administered to the oral cavity in 
clinical trials. These data demonstrate that the development of 
significant resistance of bacteria to IB-367 is highly unlikely, 
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FIG. 3. Microbicidal activity of IB-367 against polymicrobial flora in saliva 
from healthy human volunteers. IB-367 (10 mM sodium acetate [pH 5]) was 
mixed 1:1 with saliva to give the indicated final concentrations. Vehicle contained 
10 mM sodium acetate (pH 5) mixed 1:1 with saliva. At the indicated intervals, 
aliquots were spread onto the surfaces of TSA plates containing 10% fetal bovine 
senim, and the plates were incubated overnight at 37X for 48 h prior to enu- 
meration of the number of survivors. The dashed line represents the minimum 
number of CFU per milliliter which could be accurately determined. 



regardless of the incubation conditions. In contrast, resistance 
to conventional antibiotics such as the fluoroquinolones devel- 
ops quite easily. Overall, these data imply that the rapid gen- 
eration of high-level resistance to IB-367 in clinical use is 
unlikely. 

The properties of an agent required for successful treatment 
of oral mucositis include a broad spectrum of activity, activity 
that is not compromised by saliva and that can be achieved 
despite a short contact time with the pathogen, and demon- 
strated product safety. As described here, IB-367 conforms to 
all of these criteria. In addition, we have demonstrated that 
IB-367 can significantly reduce the number of bacteria and 
yeast that colonize the oral mucosa, a phenomenon previously 
demonstrated to reduce the severity of oral mucositis and its 
sequelae (24). 

Various antimicrobial agents have been evaluated for their 
potential to reduce the level of oral mucositis. The narrow- 
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FIG. 4. Comparison of microbicidal activity of IB-367 and conventional an- 
timicrobial agents against polymicrobial flora in saliva from healthy human 
volunteers. Saliva was mixed 1:1 with test compound (IB-367; 10 mM sodium 
acetate [pH 5]; vancomycin [VAN], ciprofloxacin [CIP], or tobramycin [TOB] in 
sterile deionized water) to a final concentration of 1,000 jig/ml. Vehicle con- 
tained 10 mM sodium acetate (pH 5) mixed 1:1 with saliva. At the indicated 
intervals, aliquots were plated onto TSA containing 5% sheep's blood, and the 
plates were incubated overnight at 37*C for 24 h prior to enumeration of the 
number of survivors. The dashed line represents the minimum number of CFU 
per milliliter which could be accurately determined. 
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Transfer 

FIG. 5. Effect of serial transfer on MlCs. Cultures of MRSA (A) or F. 
aeruginosa (fi) were exposed to various concentrations of drugs. After 5 days of 
incubation, wells containing compounds at concentrations equal to one-half the 
MIC were subcultured into fresh medium containing the same drugs. NOR, 
norfloxacin; VAN, vancomycin; POLY B, polymyxin B. 



spectrum antimicrobial agents evaluated in clinical studies in- 
clude clindamycin (6) and nystatin (7), both of which failed to 
change the local course or modify the systemic sequelae of oral 
mucositis. Chlorhexidine, a broad-spectrum microbicide, was 
initially shown to reduce the severity of mucositis as a compli- 
carion of bone marrow transplantation in a single-center study 
(8). The efficacy of chlorhexidine was not, however, confirmed 
in a subsequent study in patients undergoing bone marrow 
transplant (7, 27) or in patients experiencing oral mucositis as 
a complication of radiation therapy (20). One possible expla- 
nation for these negative results is inactivation of chlorhexidine 
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Treatment Day 

FIG. 6. Reduction of oral microflora in human volunteers by IB-367. lB-367 
was administered at three doses: Gjy mg^g (unfilted bars), 1.0 mg/g (shaded bars), 
and 3.0 mg/g (tilled bars). The buccal mucosa was sampled on day 1 prior to 
treatment (time 0) and 1 h after treatment on days 1, 2, and 4. 



TABLE 3. Prevalence of oral microflora before treatment and 1 h 
after U-eatment with IB-367 



Prevalence (%) 

Dose Gram-negative Staphylococcal 

(mg/g) bacteria species 





Before 


After 


Before 


After 


Before 


After 


03 


33 


0 


66 


0 


67 


33 


1.0 


33 


0 


50 


0 


50 


33 


3.0 


16 


0 


100 


0 


84 


0 



by saliva, resulting in a failure to achieve a reduction in the 
microbial burden in the mouth (20). 

Higher concentrations of IB-367 were required for effective 
reduction of the heterogeneous oral flora in pooled normal 
hiunan saliva. The presence of many negatively charged glyco- 
proteins such as mucin in saliva may bind to the positively 
charged peptide, rendering it less bioavailable (1, 16). In ad- 
dition, the increased microbial density in saliva (ca. 5 X 10'' 
CFU/ml) has a substantial inoculum effect on the MIC. How- 
ever, the levels of IB-367 required for effective reduction of the 
munbers of CFU (250 to 1,000 M-g/ml) are readily achieved in 
topical formulations of the peptide, as demonstrated by the 
significant reduction in the oral microflora of human volun- 
teers. 

In a multicenter study of patients receiving radiation ther- 
apy, administration of chlorhexidine was found to increase oral 
discomfort compared to administration of a placebo (10). That 
study was stopped prematurely after interim analysis demon- 
strated increased oral toxicity. In contrast, the current phase I 
study of IB-367 demonstrated that the 3-mg/g dose was well 
tolerated and showed no serious adverse effects. It should also 
be noted that plasma IB-367 concentrations were below the 
limit of detection by HPLC-mass spectrometric analysis (<16 
ng/ml), indicating little or no systemic absorption of the com- 
pound (data not shown). 

Conventional antibiotics such as tobramycin or vancomycin 
have also been used in topical applications for the treatment of 
oral mucositis with limited success (2, 22). Even at concentra- 
tions 1,000 times higher than their MlCs, tobramycin, vanco- 
mycin, and ciprofloxacin were incapable of exhibiting the rapid 
reduction in the numbers of CFU in saliva demonstrated by 
IB-367. These data suggest that IB-367 may offer substantial 
advantages over conventional antimicrobial agents that require 
bacterial growth or a longer period of exposure. 

IB-367 is a potent, broad-spectrum, rapidly microbicidal 
agent with superior performance in saliva compared with those 
of conventional antimicrobial agents and is capable of reducing 
the prevalence of the oral microflora in humans. IB-367 is 
currently in phase II clinical trials for the prophylaxis of oral 
mucositis in bone marrow transplant patients undergoing ab- 
lative chemotherapy. 
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BacJcground: Iseganan, previously known as IB-367, is a 
synthetic analog of the protegrin antimicrobial peptides with broad 
activity against gram-positive and gram-negative bacteria and yeast and 
low potential for resistance. We conducted a Phase Ila, multi-center, 
placebo (pbo) controlled study evaluating the potential of iseganan oral 
solution (soln) as an oral decontaminant for prevention of ventilator 
associated pneumonia (VAP) . Methods: Sixteen orally intubated 
patients (pts) were randomized to receive 9 mg iseganan (n=6) or pbo soln 
(n=2) every (q) 4 hours (h) , or 9 mg iseganan (n=6) or pbo soln (n=2) q 6 
h for up to 5 days. For each administration,- 3 mL of study drug were 
applied to all surfaces of the oral cavity and retained for at least 5 
minutes. Oral secretions were collected pre- and post-dose for 
quantitative microbial analysis q 24 h. Results: Iseganan oral soln was 
well tolerated. Immediate decreases in mean oral microbial burden were 
seen after administration of the 1st dose of each day: overall mean 
decrease for each day pts were intubated were 1.0 log colony forming units 
(CFU) for iseganan and 0.1 log .CFU for pbo (p=0.01). A cumulative 
decrease was seen over 5 days of administration for iseganan q 4 h (n=3; 
3.2 log CFU) vs pbo (n=2; 0.9 log CFU). Data where oral CFUs were below 
the limit of detection and thus suspect to technical error were excluded 
from statistical analyses. Conclusions: Oral-topical administration of 
•iseganan soln safely and rapidly reduces the oral microbial burden of 
orally intubated and mechanically ventilated pts. Decreases in oral 
microbial burden are observed daily with both q 4 h and q 6 h dosing; 
cumulative decreases over 5 days of treatment are seen with q 4 h 
administration. Iseganan soln is a promising broad spectrum single agent 
candidate for the prevention of VAP. 
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NOVELTY - Prevention of a respiratory infection associated with intubation 
or mechanical ventilation involves topically applying a composition 
comprising an IB-367 peptide or its salt to the oral 
cavity of the patient. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
preventing ventilator-associated pneumonia (YAP) involving 
applying an aqueous composition comprising (wt.%) native IB- 
367 peptide or its salt (preferably hydrochloride) (0.3), sorbitol 
(10), xylitol (3), hydroxypropyl methyl cellulose (0.2), lactic acid (0.1), 
methyl paraben (0.18), propyl paraben (0.02) and water (balance) to the 
oral cavity of the patient. The composition has a pH of about 4. 
ACTIVITY - Antimicrobial; Respiratory-Gen; Antiinflammatory. 
MECHANISM OF ACTION - None given. 

USE - For preventing a respiratory infection associated with 
intubation or mechanical ventilation (preferably ventilator-associated 
pneumonia (VAP) ) (claimed) . 

ADVANTAGE - The method can be applied without worrying about creating 
resistant strains of pathogens. The method decreases the time spent on the 
ventilator. The composition has ability to rapidly and broadly lower the 
bacterial load in the oral and oropharyngeal cavities. 
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Novel peptide therapeutics are increasingly making their way into clinical 
application. Indeed, certain naturally derived peptides have been 



successful drugs for many years. With the advent of large biological and 
synthetic peptide libraries and high-throughput screening, many promising 
candidates could soon be added to the list of peptides under development. 
These advances have introduced new strategies for the administration of 
peptide drugs and improvements of clearance half-lives in vivo. Despite 
the potential obstacles that remain, peptide therapeutics are poised to 
play a significant role in the treatment of diseases ranging from 
Alzheimer's disease to cancer. 
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AB The present invention provides methods of preventing respiratory 

infections assocd. with intubation and/or mech. ventilation-assocd . 

pneumonia, in intubated patients. The method generally involves topical 

administration of a compn. comprising an lB-367 

peptide to the oral cavity of an intubated" patient. As IB- 

367 peptides engender very little resistance, a significant 

advantage of the invention is that the prophylactic therapy may be applied 

without having to worry about creating resistant strains of pathogens, A 

single dose of native IB-36 oral rinse (compn. described) was active 

against Gram-pos, and Gram-neg. bacteria and yeasts in orally intubated 

patients, and showed no serious adverse events. 
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Iseganan ( IntraBiotics Pharmaceuticals ) 
Toney, Jeffrey H. 

Merck Research Laboratories, Rahway, NJ, 07065-0900, 
USA 

Current Opinion in Investigational Drugs (PharmaPress 
Ltd.) (2002), 3(2), 225-228 
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Journal; General Review 
English 

A review. Iseganan (lB-367) is a protegrin under 
development by IntraBiotics, as part of a larger protegrin program, for 
the potential treatment of oral mucositis, a frequent side effect of 
anticancer therapies. The company is developing three formulations of the 
drug: A rinse for the potential treatment of mucositis, an aerosolized 
liq. for the potential treatment of respiratory infection and a 
gel formulation for the potential treatment of pneumonia [376325] . 
Iseganan kills a broad-spectrum of bacteria and fungi, including those 
resistant to conventional* antimicrobial drugs, by attaching to and 
destroying the integrity of the lipid cell membrane [241594] . Until 
August 1999, Pharmacia & Upjohn was a codeveloper of iseganan. 
IntraBiotics re-acquired the global rights to iseganan in Dec. 1999, and 
both companies agreed to terminate the collaboration [335766] . In May 
.2000, analysts at SG Cowen predicted the drug's potential market at US 
$100 to US $200 million [376325] . 
REFERENCE COUNT: 33 THERE ARE 33 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



LIO ANSWER 5 OF 

on STN 
ACCESSION NUMBER: 
TITLE: 

SOURCE : 



COUNTRY : 
DOCUMENT TYPE: 
FILE SEGMENT: 



13 EMBASE COPYRIGHT 2003 ELSEVIER INC. ALL RIGHTS RESERVED. 

2003356390 EMBASE 

Iseganan: IB 367, Protegrin IB 

367. 

Drugs in R and D, (2002) 3/1 (52-55). 
Ref s : 6 

ISSN: 1174-5886 CODEN: DRDDFD 
New Zealand 
Journal; Article 



LANGUAGE: 



004 
005 
Oil 
037 
038 
039 

English 



Microbiology 

General Pathology and Pathological Anatomy 

Otorhinolaryngology 

Drug Literature Index 

Adverse Reactions Titles 

Pharmacy 



LIO ANSWER 6 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR(S) : 

CORPORATE SOURCE: 
SOURCE: 



13 BIOSIS COPYRIGHT 2003 BIOLOGICAL ABSTRACTS INC. on STN 
2002:509435 BIOSIS 
PREV200200509435 

A Phase Ila safety and microbial kinetic study of iseganan 
(IB-367) oral solution in intubated 
patients receiving mechanical ventilation. 
Kollef, M. [Reprint author]; Redman, R. ; Jensen, K. ; 
Mertens, R. [Reprint author] 

Washington Univ. School of Medicine, Saint Louis, MO, USA 
Abstracts of the Interscience Conference on Antimicrobial 
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AB Background: Iseganan, previously known as IB-367/ is a 

synthetic analog of the protegrin antimicrobial peptides with broad 
activity against gram-positive and gram-negative bacteria and yeast and 
low potential for resistance. We conducted a Phase Ila, multi-center, 
placebo (pbo) controlled study evaluating the potential of iseganan oral 
solution (soln) as an oral decontaminant for prevention of ventilator 
associated pneumonia (VAP) . Methods: Sixteen orally intubated patients 
(pts) were randomized to receive 9 mg iseganan (n=6) or pbo soln (n=2) 
every (q) 4 hours (h) , or 9 mg iseganan (n=6) or pbo soln (n=2) q 6 h for 
up to 5 days. For each administration, 3 mL of study drug were applied to 
all surfaces of the oral cavity and retained for at least 5 minutes. Oral 
secretions were collected pre- and post-dose for quantitative microbial 
analysis q 24 h. Results: Iseganan oral soln was well tolerated. 
Immediate decreases in mean oral microbial burden were seen after 
administration of the 1st dose of each day: overall mean decrease for each 
day pts were intubated were 1.0 log colony forming units (CFU) for 
iseganan and 0.1 log CFU for pbo (p=0.01). A cumulative decrease was seen 
over 5 days of administration for iseganan q 4 h (n=3; 3.2 log CFU) vs pbo 
(n=2; 0.9 log CFU). Data where oral CFUs were below the limit of 
detection and thus suspect to technical error were excluded from 
statistical analyses. Conclusions: Oral-topical administration of 
iseganan soln safely and rapidly reduces the oral microbial burden of 
orally intubated and mechanically ventilated pts. Decreases in oral 
microbial burden are observed daily with both q 4 h and q 6 h dosing; 
cumulative decreases over 5 days of treatment are seen with q 4 h 
administration. Iseganan soln is a promising broad spectrum single agent 
candidate for the prevention of VAP. 
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AUTHOR (S) : Fujii, C. [Reprint author]; Boggs, A. [Reprint author]; 

Stapp, J.; Burns, J. L. ; Redman, R. [Reprint author] 

CORPORATE SOURCE: IntraBiotics Pharmaceuticals, Inc, Mountain View, CA, USA 
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AB Background: Iseganan, previously known as IB-367, is a 

synthetic analog of the protegrin antimicrobial peptides. In 1999/2000, a 
multi-center, multi-dose, placebo-controlled clinical trial was conducted 
to study the safety and potential utility of aerosolized delivery of 
iseganan in controlling the bacterial burden in the lungs of adult 
patients with CF. Methods: More than 250 bacterial isolates obtained from 



patients enrolled in this study were analyzed at the CF lab at CHRMC for 
susceptibility to iseganan, ceftazidime (CAZ), ciprofloxacin (CIP)^ 
colistin (COL) , tobramycin (TOB) , vancomycin (VAN) , andoxacillin (OXA) . 
MICs were determined by broth microdilution per NCCLS; for iseganan, the 
compound was diluted in 0.01% acetic acid in the presence of BSA^ but 
other parameters were per NCCLS. Results: For iseganan, the MIC90 against 
P. aeruginosa isolates was 8 mug/mL (n=222) and the MIC90 against S. 
aureus was 4 mug/mL (n=48) , Iseganan MICs ranged from 2-16 mg/mL vs. S. 
maltophilia (n=9) , 1-16 mug/mL vs. A. xylosoxidans (n=4)/ and 2->64 
mug/mL vs. B. cepacia (n=2) MIC ranges for other drugs vs. P. aeruginosa 
(n=222) were as follows: CAZ, 0.25->64 mg/mL; CIP, COL, and TOB, 0.06->64 
mug/mL. MICs vs. S. aureus (n=47) ranged from 0.25-1 mg/mL for VAN and 
0.12-64 mug/mL for OXA, Cross-resistance of iseganan to the other drugs 
tested was not evident. Iseganan MICs were similar for isolates retrieved 
from patients prior to therapy versus isolates retrieved either after 
receiving iseganan therapy or placebo. Conclusions: Iseganan shows good 
in vitro activity against clinical isolates of pathogens relevant to the 
CF community, does not present immediate resistance or cross-resistance, 
and remains an interesting candidate for further development. 
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AUTHOR ( S) : ' Orlov, D. [Reprint author]; Wang, V. W. [Reprint author]; 

Hong, T. [Reprint author]; Menzel, L. P. [Reprint author]; 

Azimov, R. [Reprint author]; Falla, T. J.; Waring, A. J. 

[Reprint author]; Lehrer, R. I. [Reprint author] 
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SOURCE: Abstracts of the Interscience Conference on Antimicrobial 
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AB Background: lB-367, a rapidly acting antimicrobial 

peptide, is currently in clinical trials for prevention of oral mucositis 
and ventilator-associated pneumonia. Methods: To ascertain the mechanism 
of action, we made quantitative measurements on living bacteria, did 
transmission and scanning electron microscopy, and studied the peptide's 
effects in model liposome and planar bilayer systems. Results: IB 
-367 bound to LPS and caused simultaneous permeabilization of E. 
coli's outer and inner membranes, allowing transit of molecules up to 
600-750 daltons . This process began with a massive, unregulated influx of 
water, and a compensatory release of K+-rich intracellular fluid. 
Continued operation of osmotic forces caused bacterial swelling to begin 
within a few minutes, increasing the effective diameter of 
protegrin-induced membrane channels, and causing portions of the inner 
membrane to extrude through clefts (tesserae) in the peptidoglycan and 
form protrusions, approximately 70-100 P^G in diameter. The protrusions 
extended beyond the peptidoglycan and were osmotically fragile unless the 
medium contained impermeant osmolytes (e.g, polyethylene glycols) whose 
hydrodynamic radii exceeded lOANG. Without such osmotic stabilizers, the 
surface protrusions of E. coli ruptured explosively, releasing cytoplasmic 
contents and leaving annular scars on the bacterial surface. Similar 
extrusions and cytoplasmic ruptures were observed when staphylococci were 



treated, although more often the cytoplasmic ruptures were contained by 
their thicker cell walls. Conclusions: Iseganan (IB-367 

) uses a novel mechanism: "HOTTER" (Hydro-Osmotic Trans-Tesseral Extrusion 
and Rupture) , to deliver a dramatic and irreversible coup de grace to 
Gram-positive and Gram-negative bacteria. 
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Identification and characterization of Burkholderia cepacia 
mutants sensitive to antimicrobial peptides. 
Gunn, J. S. [Reprint author]; McCoy, A. J. [Reprint 
author]; Tran, L. T. [Reprint author]; Liu, H.; Falla, T. 
Univ, of Texas Hlth. Sci. Ctr. at San Antonio, San Antonio, 
TX, USA 

Abstracts of the General Meeting of the American Society 
for Microbiology, (2001) Vol. 101, pp. 22. print. 
Meeting Info.: 101st General Meeting of the American 
Society for Microbiology. Orlando, FL, USA. May 20-24, 
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Burkholderia' cepacia, a common pathogen of the lungs of cystic fibrosis 
patients, is highly resistant to the action of a number of antimicrobial 
peptides (AP) . AP are important components of the innate defenses of 
animals, plants, and microorganisms. A transposon mutagenesis approach 
was undertaken to identify B. cepacia genes involved in AP resistance. 
Approximately 17,000 mutants were screened for increased susceptibility to 
polymyxin B (PM) , resulting in the identification of four PM-sensitive 
mutants. Minimal inhibitory concentration assays demonstrated these 
mutants to range from 2- to 64-fold more sensitive that the parental 
strain to PM. Two of the mutants also showed decreased resistance to the 
protegrin analog, lB-367 (4- and 16-fold increased 

sensitivity) . DNA sequence analysis of the mutagenized loci revealed 
similarities to an unknown protein whose gene is flanked by putative 
lipopolysaccharide (LPS) biosynthetic genes, TolB, and AcfD, a putative 
stearol-acyl-carrier-protein desaturase thought to be involved in the 
production of a B. cepacia lipopeptide antibiotic. Silver stained LPS 
profiles of the mutants sensitive to PM and IB-367, 
but not the mutants sensitive to PM only, show marked migration 
differences in the lipid A/ core region. The exact nature of these lipid 
A/core alterations were determined by mass spectrometry and paper 
chromatography. These data further support the role of LPS as the major 
factor in the resistance of gram-negative bacteria to the action of 
antimicrobial peptides . 
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AB IB-367 (RGGLCYCRGRFCVCVGRC0NH2) is an antimicrobial 

peptide currently under development for the prophylaxis of oral mucositis 

and the treatment of respiratory infections. We have previously 

demonstrated that Pseudomonas aeruginosa OprL, a membrane stabilizing 

protein, is over-expressed in response to a single challenge with 

IB-367. To determine if such adaptation is responsible 

for reducing the susceptibility of P. aeruginosa to IB- 

367 over time, we analyzed strains following extensive serial 

passage in the presence of the peptide. P. aeruginosa was passaged in 0 . 5X 

the MIC of IB-367 every 24 houris until any increase in 

MIC had stabilized for at least 10 days. Following 40 days of passaging, 
total cellular protein from two strains, exhibiting a 4 fold increase in 
MIC, were subjected to 2D-SDS-PAGE analysis to identify any significant 
changes in protein expression. Proteins were identified by mass spectral 
analysis of their trypsin digests compared to those of known proteins. No 
change in the cellular content of OprL was observed in 2D gel analysis. 
However, the cellular levels of .another outer membrane protein, OprG, were 
significantly reduced in both serial passage strains relative to the 
parent. No other significant changes were observed. In this study, we 
have demonstrated that although OprL appears up-regulated in response to a 
single challenge with IB-367/ a reduction in the OprG 
content of the outer membrane is responsible for a decrease in 
susceptibility of P . aeruginosa , A reduction in the OprG content of the 
P. aeruginosa outer membrane has previously been shown to be associated 
with reduced susceptibility to a wide range of antibiotics (quinolones, 
beta-lactams, tetracyclines and chloramphenicol) . This is the first 
report of this non-specific ability of P. aeruginosa with respect to a 
cationic peptide. 
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AB A method of treatment is provided to treat inflammation assocd. with human 
neutrophil elastase-mediated disorders, particularly diseases of 
respiratory system or oral cavity. The method comprises a 
combined therapy of administering an elastase inhibitor (s) with an 
antibacterial agent (s), directed against pathogenic bacteria assocd. with 
disease of the respiratory system and oral cavity. A 

pharmaceutical compn. comprising at least one antibacterial agent, and at 
least one elastase inhibitor is provided, preferably in aerosolized form, 
as well as a kit contg. the resp. components in sep. packages. 
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AB Study objectives: Staging and classification in lung cancer are important 
for both patient management and clinical research. Results of survival 
after resection in patients with primary non-small cell lung cancer 
(NSCLC) are analyzed in order to validate recent refinements of the 
staging system. Design: Retrospective study; period from 1970 to 1992; 
follow-up gtoreq 5 years. Patients: A total of 2,361 previously untreated 
patients who underwent resection for stage I, II, or IIIA primary NSCLC. 
Measurements: Survival was estimated from the date of operation using the 
Kaplan-Meier survival analysis method. Deaths within 30 days of operation 
were excluded. Survival comparisons of different surgical-pathologic TNM 
classification (based on pathologic examination of resected specimens) as 
well as further discriminative factors were analyzed by log-rank test. 
Results: Postoperative death occurred in 3.9% of patients. For survival 
analyses, 2,263 patients were included. The overall 5-year survival was 
937/2,263 (41.4%). Five-year survival in stage lA was 255/404 (63%); in 
stage IB, 367/797 (46%); in stage IIA, 43/83 (52%); in 

stage IIB, 210/642 (33%); and in stage IIIA, 63/337 (19%). No significant 
difference in survival was demonstrated between stages IB and IIA. Until 

4 years after surgery, age at operation did not influence survival; after 

5 years, patients > 65 years old had a significantly lower survival. 
Conclusion: The TNM staging system accurately reflects the prognosis in 
primary NSCLC, but some stage definitions can be discussed. Despite the 
fact that the staging system is built on clinical data, the present 
analysis, which includes postsurgical data, confirms the similar survival 
of patients with T2N0M0 and TINIMO. These results also stress the use of 
two separate substages, especially because these patients are offered 
surgery when possible. 
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AB Cationic antimicrobial peptides are found throughout nature and are 

important components of the innate defenses of host organisms against 
infectious agents. They have very desirable properties as antimicrobials, 
with some peptides having broad spectrum activity against both 
Gram-negative and Gram-positive bacteria, fungi and enveloped viruses, as 
well as anti-endotoxic activity and synergy with conventional antibiotics. 
Although these peptides are quite large, generally 13 to 26 amino acids in 
length, recombinant synthesis methods are being created to moderate the 
cost of manufacture. Variants of natural peptides are currently being 
developed as therapeutics against topical infections, and two peptides 
have successfully proceeded through phase II clinical trials. 
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